Weinreb amides were successfully prepared from the corresponding carboxylic acids using 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium chloride (DMT-MM) in the solvents, methanol, isopropyl alcohol, and acetonitrile, which can solubilize DMT-MM. A variety of carboxylic acids were converted to the corresponding Weinreb amides in excellent yields by simply mixing with DMT-MM and N,O-dimethylhydroxylamine hydrochloride.
since such carboxylic acid derivatives can be readily converted to the corresponding ketones or aldehydes and not to alcohols. [5] [6] [7] [8] Moreover, the method is applicable for the reaction using chiral sources such as amino acids without racemization. Among the various methods for the preparation of Weinreb amides, [9] [10] [11] it is reasonable to assume that the technique involving the activated ester from the carboxylic acid using coupling reagents is the most convenient.
We have recently reported that the formation of amides using 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium chloride (DMT-MM) can be conducted in protic solvents, such as water, methanol, ethanol, and 2-propanol 12, 13) as well as in aprotic solvents; 14) in general, reactions in methanol proceeded more rapidly and with better yields than those in THF. Independently, Giacomelli and his colleagues reported on a simple method for the synthesis of Weinreb amides using condensing agents based on [1, 3, 5] triazine. 15) Their studies demonstrated that, in THF, 2-chloro-4,6-dimethoxy [1, 3, 5] triazine (CDMT) outperformed DMT-MM in terms of reaction time and yields. However, since DMT-MM is insoluble in THF, the resulting heterogeneous conditions were attributed to their poor results using this substance. Consequently, we reasoned that the reaction can be improved by selecting a suitable solvent that can solubilize DMT-MM. In this note, we report the efficient use of DMT-MM for the preparation of Weinreb amides using such solvents.
In accordance with our previously reported method using DMT-MM in methanol, 12) dehydrocondensation between various carboxylic acids and N,O-dimethylhydoxylamine was examined. The results are shown in Table 1 along with those recently reported by other groups using CDMT, DMT-MM, 15) 2-chloro-and 2-bromo-1-methylpyridinium iodide (CMPI and BMPI), 9) [bis(2-methoxyethyl)amino]sulfur trifluoride (DFF), 10) 11) as coupling reagents. As expected, the reaction using DMT-MM improved significantly when the solvent was switched from THF to methanol. It is noteworthy that, in general, Weinreb amides were afforded in higher yields using DMT-MM than other coupling agents. In the case of benzoylformic acid, the Weinreb amide was formed in only 39% yield, along with 21% of the corresponding methyl ester. The acyloxytriazine intermediate, which possesses an electron withdrawing a-keto group at the acyl carbonyl, should be reactive toward alcohols, and accordingly, the activated ester was subjected to a certain extent of methanolysis (Chart 1). 16) To minimize the formation of the methyl ester, the reactions were examined using the solvents ethanol and acetonitrile, which are less nucleophilic while still able to dissolve DMT-MM. Increases in the yield of the desired amide were observed with decreasing nucleophilicity of the solvents. Using acetonitrile, ethyl adipate and Boc-proline were also effectively converted to the corresponding Weinreb amides.
In summary, when carried out in methanol or acetonitrile, DMT-MM was shown to be an excellent condensing agent for the preparation of Weinreb amides. The benefits of DMT-MM include: i) a convenient one-step reaction: DMT-MM is simply added to a mixture of acids and amines in the solvents, ii) based on our laboratory use, reagents that are nonirritating to the eyes and nose and non-allergenic, and iii) low cost: DMT-MM can be obtained from inexpensive cyanuric chloride.
Experimental
DMT-MM was prepared according to our procedures, as previously described. 14) Other chemicals and solvents were obtained from commercial sources and used without further purifications. Analytical and preparative TLC plates were Merck 5715 and 5744, respectively.
1 H-NMR spectra were taken on a Bruker DPX-400 spectrometer. Mass spectra were recorded on a Waters Micromass ZQ 2000 spectrometer. Optical rotations were measured by JASCO DIP-1000 digital polarimeter.
Typical Procedures for the Preparation of the Weinreb Amide To a solution of benzoic acid (0.4 mmol), N,O-dimethylhydroxylamine hydrochloride (0.6 mmol), and N-methylmorpholine (0.8 mmol) in methanol (4 ml), was added DMT-MM (0.48 mmol) at room temperature. The reaction mixture was stirred until disappearance of the acid, as determined using TLC. After removal of the solvent under reduced pressure, the residue was extracted with ethyl acetate (20 ml). The organic layer was washed successively with saturated NaHCO 3 solution (10 ml), 1 N HCl (10 ml), water (10 ml), and brine (5 ml), then dried over MgSO 4 and concentrated. The resulting product was purified by preparative TLC (hexane/EtOAcϭ7 : 3) to give N-methoxy-N-methylbenzamide (88% yield). -N-methoxy-N [a] D 26 Ϫ24.3°(cϭ1.0, MeOH). 77 (3H, m), 1.46, 1.42 (9H, s) 
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